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For determining small quantities of manganese the most
suitable methods are those which depend upon the formation of
permanganate. This may be accomplished by the action of
sodium bismuthate, ammonium persulfate in the presence of a
catalyzer, or by lead dioxide. The violet color of permanganate
can be obtained by any of the above reagents under suitable
conditions when considerably less than 1 mg. of manganese is
present in the solution. If the quantity of manganese is very
small, a colorimetric method is suitable but with higher manga-
nese content it is better to find out how much permanganate has
been formed by discharging the color with a known quantity of
a reducing agent such as ferrous salt or arsenite.

Other oxidizing agents convert bivalent manganous ions,
formed by dissolving the metal in acid, into insoluble manganese
dioxide. The precipitated dioxide may be analyzed gravi-
metrically or its oxidizing power upon a solution containing a
known quantity of ferrous salt or oxalate may be determined.
One of the well-known volumetric methods depends upon the
fact that when bivalent manganese ions in nearly neutral solution
are allowed to react with permanganate ions, all of the man-
ganese, both of the sample and reagent, can be converted into
insoluble manganese dioxide.

Gravimetrically, manganese may be determined accurately
as pyrophosphate, Mn2P207, as sulfate, MnSO-i, or as sulfide,
MnS. Of these last compounds, the sulfate is soluble in water
but salts of acids less volatile than sulfuric acid may be easily
changed to sulfate in a weighed crucible or dish and the sulfate
of manganese can be heated gently without undergoing
decomposition.

All oxides of manganese are converted into Mna04 upon strong
ignition, and manganese is often determined in this form.

The method first to be described is that recommended as
standard by the American Society for Testing Materials. A. A.
Blair1 has characterized the method as more accurate than any
other method known to him and Blum,2 working at the Bureau of
Standards, has shown that it can be used even with materials
rich in manganese.

* J. Am. Chem. Soc., 26, 793 (1904).
2 Ibid,, 34, 1382 (1912).